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(54) Method of treating textile products and textiles products thus treated 

(57) A fiber is firstly treated with a carboxylic acid- 
metal complex obtained from a metal salt and a carbox- 
ylic acid in a first stage, and then treated with a usual 
fluorine-containing water- and oil-repellent in a second 
siage> According to the present invention, the water- 
repoliency 'Atiich is durable to' washing and friction i3 
imparted to a textile, and the touch, the feeling and the 
flexibility of the textile itself are not deteriorated. 
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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to a method for treatment of a textile, and a treated textile. More particularly, it 
relates to a method for treatment of a textile, which method maintains durable water- and oil-repellency even after long- 
term use including the washing and the like and further maintains a touch, a feeling and a flexibility of fiber itself, by a 
modification treatment of the textile. 

RELATED ART - 

[0002] It has hitherto been known that a fluorine-containing compound having a fluoroalkyl group gives excellent 
water- and oil-repellency to a textile. Particularly, an acrylic polymer treating agent having a fluoroalkyl group has been 
practically used. However, in a treatment using the acrylic polymer treating agent having a fluoroalkyl group, there is a 
disadvantage that a touch, a feeling and a flexibility of the treated textile are remarkably deteriorated and the resultant 
water repellency is remarkably deteriorated by the washing or abrasion. As an attempt of enhancing a durability of a 
water- and oil repellency, a combined agent has been used on the treatment, together with the acrylic polymer having 
the fluoroalkyl group. Examples of combined agent include a melamine resin, a urea resin and the like. When these res- 
ins are used in combination, the durability is improved in comparison with the case when using the polymer alone, but 
the touch, feeling and flexibility of f Kefitself are liable to be deteriorated: Aafcrdingiyr it can be said that the durability 
and the touch, feeling and flexibility of fiber itself are contrary each other when using the fluorine-containing polymer. 
Japanese Patent Kokai Publication No. 98568/1993 discloses that animal hair fibers are treated with an alkylphosphate 
salt to impart the water repellency and flexibility to the animal hair fibers. However, the treated fibers are inferior in dura- 
bility because they are not treated with a fluorine-containing water- and oil-repellent. 

[0003] . Hitherto, a chromium complex of carboxylic acid has also been used as a processing agent for a textile or 
paper for the purpose of imparting a water repellency. Particularly, a chromium complex of carboxylic acid having a per- 
fluoroalkyl group has been used for the purpose of imparting an oil repellency in addition to the water repellency (cf. 
Japanese Patent Kokoku Publication Nos. 466/1958 and 3274/1969). However, an effect of these chromium complexes 
is not always sufficient, and a further enhancement in effect has been required. 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0004] An object of the present invention is to maintain a durable water- and oil-repellency even after long-term use 
including the washing and the like, and to maintain a touch, a feeling and a flexibility of fiber itself even after the treat- 
ment of textile. 

MEANS FOR SOLVING THE PROBLEMS 

JGQQ5] "Hie present invention 'provides a method for treatment of a textile, which comprises: 
(A) 

(i) treating a textile with a modifier of a phosphoric acid derivative represented by the general formula: 



R 2 


wherein R and R are, the same or different, a hydrogen atom or a saturated or unsaturated straight-chain or 
branched hydrocarbon group having 4 to 20 carbon atoms (an oxygen atom, a nitrogen atom, a surfonyl group 
or an aromatic ring may be present between carbon atoms), provided that R 1 and R 2 are not simultaneously a 
hydrogen atom; 
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A is an oxygen atom, a sulfur atom or a direct bond; and 
n is 1 or 2, 

or a salt thereof before or after treating the textile with a fixing agent of a metal salt compound, or 

5 (ii) treating a textile with a metal complex formed from a metal salt compound and a carboxylic acid repre- 

sented by the general formula: 

R 3 -COOH 

10 wherein R 3 is a saturated or unsaturated straight-chain or branched hydrocarbon or f luoroalkyl group having 4 

to 28 carbon atoms (an oxygen atom, a nitrogen atom, a sulfonyl group or an aromatic ring may be present 
between carbon atoms): and then 
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(B) treating the textile with a fluorine-containing water- and oil-repellent. t 
[0006] The present also provide a textile treated by the above method for treatment. 

[0007] In the present invention, the term "treatment" used herein means that a textile is contact with a treating liquid 
containing the modifier, the fixing agent, the metal complex or the fluorine-containing water- and oil-repellent. The treat- 
ment may he conducted, for example/by an immersion, an impregnation, a paid method, a coating method and the like. 


20 [0008] In the first stage of treairr 


ter treated with the fixing agent. 


Alternatively, a textile may be treated with the fixing agent after treated with the modifier. 

[0009] The modifier used in the first stage of treatment is the phosphoric acid derivative represented by the above 
general formula (I) or the salt thereof. The phosphoric acid derivative is a compound having a P-OH bond and a hydro- 
carbon group. The hydrocarbon group usually means a saturated or unsaturated straight-chain or branched aliphatic 

25 hydrocarbon group, and includes those in which an oxygen atom, a nitrogen atom, a sulfonyl group or an aromatic ring 
exists in a carbon-carbon bond. It is preferred that the hydrocarbon group is an alkyl group. Examples of the salt of the 
phosphoric acid derivative include a monovalent metal salt such as a sodium salt, a potassium salt, a lithium salt, etc.; 
an organic amine salt such as a diethanolamine salt, a triethylamine salt, a propylamine salt, a morpholine salt, etc.; 
and an ammonium salt. A molecular weight of the phosphoric acid derivative or the salt thereof varies depending on the 

30 general formula, but is preferably not more than 2000. 

[001 0] Specific examples of the phosphoric acid derivative are as follows, but are not limited thereto. 
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CH 3 (CH 2 ) 15 0-P< oh 


CH 3 (CH 2 J 1S 0^V 
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? OH • CH 3 (CH 2 ) 15 0^? 

CH 3 (CH 2)7 CH=CH(CH 2 ) B O-P< 0H C H 3 (CH 2 ) 7 CH-CH(CH 2 ) 8 a P ~ 0H 
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CH 3 (CH 2 ) n ~P< 6H 
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[001 1] The metal in the metal salt compound as the fixing agent used in the first stage of treatment may be a poly- 
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valertt (divalent or more) metal which bonds ionically to a hydroxyl group bonding to a phosphoric atom. Usually, chro- 
mium, zirconium, titanium, aluminum and the like are preferred. It is preferred that the metal salt compound is water- 
soluble one. For example, chloride, nitrate, sulfate, hydroxide and the like are preferred. Among them, basic chromium 
sulfate and basic zirconium sulfate are particularly preferred in view of durability. 

[001 2] In the present invention, the fluorine-containing water- and oil-repellent used in the second step of treatment 
is a fluorine-containing compound having a perfluoroalkyl group. The fluorine-containing compound may be a known 
fluorine-containing polymer having a side chain of a perfluoroalkyl group. For example, the following monomers forming 
polymers or copolymer can be used. 

o r, r=\ o r, 

CnF 2 n+ 1 CH 2 CH 2 0-C-6=CH 2 CamF^-O^ )~*— C-C=CH 2 

CnF 2 n+ 1 S0 2 -N-C 2 H 4 0-C-6=CH 2 CnF 2 n+ t — CH 2 CHCH 2 0-G-C=CH 2 

OH 


wherein R-j is a hydrogen atom or a methyl group; R 2 Is a lower alkyl group; X is a divalent organic group; m is an integer 
of 1 to 4; and n is an integer of 5 to 21 . 

[001 3] An average molecular weight of the fluorine-containing polymer is usually from 5.000 to 500,000. 
25 [0014] The fluorine-containing compound may be a fluorine-containing urethane compound or a fluorine-containing 
ester compound, and examples thereof include the fbllowings. 
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FBI 01?"*^^-. 


H /=\ 
RfCH 2 CH 2 0-C-N— £ ^~~° H * 


N -6-O-CH3 
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70 


C 2 H S 


H O 
N~C-S-C 2 H S 
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Rf-C-NCH 2 CH 2 - O-C- NCH 2 . JL^ 


CH 2 C(> 2 CH 2 CH 2 N -S0 2 Rf 
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0H 2 CO 2 CH 2 CH^RI 
HO-C-C0 2 CH 2 CH 2 Rf 
CH 2 C0 2 CH 2 CH 2 Rf 

O CH 2 CI 
CH 2 CH 2 C ^'CHCH 2 0 -f n CH 2 CH 2 N-S0 3 Rf 

CH 2 CH 2 C -O 4-CHCH 2 0 4-CH 2 CH 2 N-S0 3 Rf 
6 I \ 

CH 2 CI CH 3 


CH 3 
1 J 


HO-C~C0 2 CH 2 CH 2 N -S0 2 Rf 


CH 3 

CH 2 C0 2 CH 2 CH 2 N -S0 2 Rf 


CH 3 
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wherein Rf is C m F m+1 (m is an integer of 5 to 21); and n is 0 to 4. 

[0015] The fluorine-containing water- and oil-repellent may be used in combination with various combined agents, 
and examples of the combined agent include a melarnine resin, a urea resin, a blocked isocyanate. glyoxal and the like^ 
4c [OGISi In the first stage of treatment of the present invention, the textile Is treated with the modifier ar.a the fixing 
agent. The use order of the modifier and fixing agent may be freely selected as described hereinafter. Examples of the 
method for treatment using the modifier and the fixing agent include the following methods (1), (2) and (3). 

(1) A method comprising firstly treating with the fixing agent and then treating with the modifier will be explained. 
45 The textile is immersed in the fixing agent solution and removed from a bath and then water is swished off from the 

textile. After the textile is immersed in a modifier solution, an acid solution is added to the same bath to adjust the 
pH to 1 to 5, preferably from 3 to 4, followed by standing. The textile is swished to remove water, washed sufficiently 
with water, swished to remove water and then dried. Alternatively, the textile is immersed in the modifier solution 
and, after swish off of water, the textile is immersed in an acid solution (pH: 1 to 5), swished for removing water, 
50 washed sufficiently with water, swished for removing water and then dried. 

(2) The order of the immersion in the fixing agent solution and the immersion in the modifier solution may be 
reversed. Firstly, the textile is immersed in the modifier solution, removed from the bath and then swished to remove 
water. After the textile is immersed in the fixing agent solution, an acid solution is added to the same bath to adjust 
the pH to 1 to 5, preferably from 3 to 4, followed by standing. The textile is swished to remove water, washed suff i- 

55 ciently with water, swished to remove water and then dried. Alternatively, the textile is immersed in the fixing agent 
solution and, after swish off of water, the textile is immersed In the acid solution, swished to remove water, washed 
sufficiently with water, swished to remove water and then dried. 

(3) It is also possible to conduct a series of these treatments in the same bath. For example, after the textile is 
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immersed in the fixing solution, the modifier is added in the bath and the textile is immersed in the bath. An acid 
solution is added to adjust the pH to 1 to 5, preferably from 3 to 4, followed by standing. The textile is swished to 
remove water, washed sufficiently with water, swished to remove water and then dried. The fixing agent solution 
may be added after the textile is immersed in the modifier solution. 

[001 7] In the above methods (1 ), (2) and (3), the solution of the metal salt compound as the fixing agent is an aque- 
ous solution of 0.01 to 1 0% by weight, preferably from 0.03 to 3% by weight. A temperature of the fixing agent solution 
is usually from 20 to 70°C. A solution of the phosphoric acid derivative as the modifier is an aqueous solution or a lower 
alcohol solution of 0.01 to 10% by weight, preferably from 0.03 to 3% by weight. Examples of the lower alcohol include 
methanol, ethanol, isopropyl alcohol and the like. A temperature of the modifier solution is usually from 5 to 90°C, pref- 
erably from 20 to 70°C. 

[0018] The acid solution used for the immersion or the adjustment of pH is a solution, preferably aqueous solution, 
containing a mineral acid such as hydrochloric acid and sulfuric acid or an organic acid such as formic acid, acetic acid 
and propionic acid. A concentration of the acid solution is not specifically limited, but is usually from 0.05 to 30% by 
weight, preferably from 0.1 to 5% by weight. A temperature of the acid solution is usually from 5 to 90°C, preferably from 
20 to 70°C. An immersion time in each of the fixing agent solution, the modifier solution and the acid solution is usually 
at least 10 seconds, preferably from 1 to 120 minutes, more preferably from 1 to 30 minutes. A retention time in the bath 
adjusted to the pH of 1 to 5 is usually at least 10 seconds, preferably from 1 to 30 minutes. A drying temperature is usu- 
ally from 10 to 70°C : preferably room temperature. The drying time varies depending on the drying condition (particu- 
larly, the drying temperature), but is usualiy within 24 hours, preferably from 0.1 to 10 hours. In case of the same bath 
shown in the above method (3), a weight ratio of the fixing agent to the modifier in the bath is usually from 0.1:1 to 10:1. 
[0019] Then, a method for treatment of fibers using the carboxylic acid derivative will be explained. A carboxylic 
acid-metal complex is obtained by reacting the metal salt compound with the carboxylic acid. 
[0020] For example, a chromium complex is obtained by reacting a carboxylic acid with a chromium compound. The 
chromium compound is a compound represented by the formula: Cr(OH)CI 2 • 6H 2 0. The chromium complex is, for 
example, 


o-qr 
ci 


wherein R 3 is as defined above. TAe chrcinjujn complex *s obtained by ^eatihg'the c^rbo^ic 

chromium compound in*the presence oi absence of a solvent. : r ? ^ - ' ^ ^ * ~ ' ; * 7 

[0021] Specific examples of the carboxylic acid include the followings, but are not to be limited thereto. 
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O O 

CF 3 (CF 2 ) 7 — C -OH CH 3 (CH 2 ) S — C -OH 

o o 

CF 3 (CF 2 ) 9 (CHj>)4 — C -OH" CH 3 (CH 2 ) n C -OH 


O 0 . 0 
CF 3 (CF 2 ) 7 -S-N— (CH 2 ) 2 -C-OH CH&H& 5 C-OH 

° C 2 H S 


C 9 F 17 -0-^^-S_OH ^^-CH 2 -6-OH 


O ° 
CF 3 CF 2 0(CF 2 CF 2 0) 4 CF 2 - C- N-(CH 2 ) 3 C-OH 

H 


» (CF 3 ) 2 CF0{CF(CF 3 }CF 2 0) 4 CF(CF 3 ) C -OH 


[0022] The metal salt compound in the metal complex may be the metal salt compound described above as in the 
35 fixing agent. 

[0023] In the method of the present invention, the textile is firstly treated with a treating agent comprising the metal 
complex of carboxylic acid, in the first stage of treatment. In the method of the present invention, the textile is immersed 
in an aqueous solution (liquid temperature: 20 to 70°C, preferably from 30 to 50°C) containing the metal complex of car- 
boxyliaacid .in ar}£m9Vi}ipl$Q)JO 30%.by V^sjght, preferably J[om Q ? ,1 v to.1.0% by weight, for at least 10 seconds, P/ef ^v-, ^ 
40 erably from i to 120 minifies, VemovecTfrcrr! the bath, swished for removing vvate'r^an^thei i Ci fed. A Srying temperature ' " * ' '"' 
can be adjusted within the range from 10 to 1 40°C, but it is practically sufficient to air-dry at room temperature. 
[0024] In the first stage of treatment, the aqueous solution may contain an acid. Examples of the acid include min- 
eral acids such as hydrochloric acid and sulfuric acid and organic acids such as formic acid, acetic acid and propionic 
acid. 

45 [0025] The textile which has already been subjected to the first stage of treatment is treated with a usual fluorine- 
containing water- and oil-repellent as described hereinafter, in the second stage (B) of treatment. The method may be 
a method which has hitherto been used. For example, the treatment is conducted by an immersion, a pad method, a 
coating method or the like, followed by drying. In that case, the combined agent such as the melamine resin and the 
urea resin may be used in combination. If necessary, a heat treatment, a calendering and the like may be conducted. It 

so is also possible to use a treating agent (e.g. a silicon compound) other than the fluorine-containing compound in com- 
bination. 

[0026] The form of the fluorine-containing water- and oil-repellent may be an emulsion or a solution in an organic 
solvent. In case of the emulsion, it is preferred to add, to the emulsion, a water-soluble lower alcohol or ketone (isopro- 
pyl alcohol is particularly preferred) in an amount of 0.1 to 10% by weight, preferably from 1 to 5% by weight based on 
55 the emulsion, in view of penetration of the fluorine-containing water- and oil-repellent. 

[0027] The second stage of treatment can be applied to any textile. For example, a resultant carpet (or fabric) may 
be subjected to the second stage of treatment. Alternatively, the second stage of treatment can be conducted on raw 
yarns or raw hairs used for the carpet, and the carpet can be produced by using the treated raw yarns or raw hairs. The 
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raw yarns and raw hairs may be subjected to the first stage of treatment and then the resultant carpet may be subjected 
to the second stage of treatment. 

[0028] In the present invention, there is no disadvantage that the water- and oil-repellency Is obtained only at the 
surface of the textile fabric because the phosphoric acid derivative or carboxylic-metal complex is penetrated into the 
interior of a fiber bundle and then fixed. It is possible to impart the advantageous effect in the interior of textile even if 
the textile has a large thickness. Since the second stage of treatment is further conducted by using the fluorine-contain- 
ing water- and oil-repellent, the durability becomes stronger. When using the phosphoric acid derivative, the deteriora- 
tion of the feeling and flexibility of the textile which has not hitherto been avoided by using the fluorine-containing water- 
and oil-repellent alone, is improved surprisingly. Even if the fluorine-containing water- and oil-repellent is used in com- 
bination with the combined agent such as a melamine resin and a blocked isocyanate, there can be obtained an unex- 
pected effect of maintaining the same feeling as that of the non-treated textile. These effects are not influenced by 
various forms of the textile, and the same effect can be obtained in a ftoer, a yarn, a woven fabric, a knitted fabric, a 
nonwoven fabric, an artificial leather of superfine fibers and the like. 

[0029] In the present invention, the textile to be treated includes a yarn, a woven fabric, a knitted fabric, a nonwoven 
fabric, an artificial leather and the like which are formed from the fiber, in addition to the textile having the form of the 
fiber as such. As the ftoer, there can be used chemical f foers including synthetic f toers such as polyester and nylon in 
addition to natural fibers such as cotton, wool and silk. It is also possible to use a textile Wend of natural fibers and syn- 
thetic fibers. The woven fabric and artificial leather comprising superfine fibers, which have recently been remarkably 
developed, are suitable for the present invention in view of the fact that the feeling arid touch are considered to be Impor- 
tant. The superfine fibers usually have a fineness of not more than 1 denier, preferably not. more than 0 8 denier, more 
preferably from 0.8 to 0.0001 denier, most preferably from 0.1 to 0.001 denier. 

[0030] The textile obtained by the present invention has the above excellent advantages and, therefore, it is suitably 
used for applications where water and oil repellency as well as stainproofing properties are required. The textile which 
is suitable for the present invention may be, for example, a carpet. The material of the carpet may be a polyamide such 
as nylon, a polyester, ah acryl, a wool and the like, and is not specifically limited. The present invention is particularly 
effective for a nylon carpet which is usually used under a severe condition. The structure, the weaving type, the pile 
length of the carpet are not specifically limited. 

[0031 ] The textile obtained according to the present invention can be used for outdoor applications exposed to rain- 
water. Examples thereof include a tent, an automobile cover, a motorbike cover, a hood for rear deck of track, a coated 
sheet for construction, an umbrella and clothes (particularly, rainwears such as a raincoat and a poncho). 
[0032] Applications such as the textile which is not easily cleaned, the textile which is easily stained, and the textile 
which can not be washed many times are preferred. For example, the present invention can be used for the textiles used 
for a cover of a cap, a foot wear (e.g. shoes, slippers), a bag, a pouch or a seat (e.g. a car seat, a seat, a sofa and a 
chair), interior goods such as a curtain, a carpet, a wall and ceiling of buildings and vehicles (e.g. an automobile, a train, 
an aircraft and a ship) and various displays. 

PREFERRED EMBODIMENT OF THE INVENTION 

[0033] ^^-pras^inv&iiUonwii ^ - 
[0034] The water repeiiency snwn in the Examples and Comparative Examples is measured according to JIS-L- 
1092-1977 and expressed by the numeral shown in Table 1, The oil repellency is measured by a method according to 
AATTC TM-1 18-1975, and a maximum number of oil wherein no penetration is observed after 30 minutes from dropping 
several drops of oils having different surface tensions shown in Table 2 is expressed as the oil repellency. 


Table 1 


Water repellency 


State 


100 


No wet on the surface 


90 


Slight wet on the surface 
Partial wet on the surface 


80 


70 


Wet on the surface 


50 


Wet over the whole surface 


0 


Complete wet on the front and back surfaces 
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Table 2 


10 


15 


Oil repellency 

Surface tension 

Test solution 

0 

- 

Inferior to 1 

1 

31.45 

Nujol 

2 

29.6 

Nujol/n-hexadecane = 65:35 (volume %) 

3 

27.3 

n-Hexadecane 

4 

26.35 

n-Tetradecane 

5 

24.7 

n-Dodecane 

6 

23.5 

n-Decane 

7 

21.4 

n-Octane 

8 

19.75 

n-Heptane 


[0035] The washing resistance was measured according to JIS-L-021 7-1 03 and was expressed by the water repel- 
lency and oil repellency before and after washing 20 times. The superscript V to the water repellency and oil repel- 
lency represents that the result is slightly better than said water repellency and said oil repellency. 
[0036] The water absorption properties are measured according to JIS-K-6550-1976. That is, each sample is 
25 immersed in a distilled water for 30 minutes and the water absorption properties are represented by an increase in 
weight (%) before and after immersion. 

[0037] The water resistance is measured according to JIS-K-6550-1976. That is, a sample is attached to a water 
resistance test machine (manufactured by YASUDA SEIKI SEISAKUSHO CO., LTD.) having a structure that a constant 
pressure is applied to a bore having a diameter of 50 mm, and then a water column is gradually increased. The water 
30 resistance is represented by a height of the water column at which water leaks onto the surface of the sample. 

[0038] The feeling (sensual evaluation) of the treated fibers was evaluated according to the criteria shown in Table, 
3. 


35 
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Table 3 



Indication 

Feeling 




o 

Soft 





: Slightly hard,:. 

• .* •« • 



X 

Hard 




•jar 
i 


Exa m ple 1 (in ga$e (i ) that th e treatment conducted using a pho$ohQric a<?id derivative and a fixing qqqnt) 
45 First stage of treatment 

[0039] A fabric consisting of superfine fibers (Artificial Leather SOFRINATIAL (trade name) manufactured by 
KURARAY CO., LTD) was immersed at 30°C in an aqueous 0.5% solution (bath ratio: 10:1) of basic chromium sulfate 
(BAYCHROME F (trade name) manufactured by BAYER AG) and then subjected to a rotating treatment using a dyeing 
so test machine (manufactured by TSUZII SENKI KOGYO CO., LTD.) for 30 minutes. After swish off of water, the fabric was 
immersed at 50°C in an aqueous 0.5% solution (bath ratio: 10:1) of a compound 1 (phosphoric acid derivative) shown 
in Table 4 and then subjected to a rotating treatment for 30 minutes. After the pH was adjusted to 3 by adding a 0.3% 
aqueous formic acid solution to the bath, the fabric was rotated for 30 minutes, swished to remove water, washed with 
water at 40°C and then dried at room temperature. 


55 


Second stage of treatment 


[0040] A fluorine-containing water- and oil-repellent (TEXGUARD TG-520 (trade name) manufactured by DAIKIN 
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INDUSTRIES. LTD.) was diluted with tap water so that a solid content was 1%. Further, 2% of a blocked isocyanate 
(ELASTRON BN-69 manufactured by DAIICHI KOGYO SEIYAKU CO., LTD.) as a combined agent, 0.2% of a catalyst 
(ELASTORON CATALYST manufactured by DAIICHI KOGYO SEIYAKU CO.. LTD.) and 3% of isopropyl alcohol were 
added to prepare a treating liquid. The test fabric which had already been subjected to the first stage of treatment was 
s immersed in the resultant treating liquid, squeezed with a mangle to adjust a wet pickup to 50%, dried at 1 10°C for 3 
minutes and then heat-treated at 160°C for one minute. 

[0041 ] The feeling, water repellency, oil repellency, water absorption property and water resistance before and after 
washing were measured. The results are shown in Table 5. 

10 Comparative Example 1 

Only second stage of treatment 


75 


25 


30 


[0042] The textile sample used in Example 1 was subjected to only the same treatment as the second stage of 
treatment used in Example 1 . The feeling, water repellency, oil repellency, water absorption property and water resist- 
ance before and after washing were measured. The results are shown in Table 5. 


Comparative Example 2 
20 Only first stage of treatment 

[0043] The textile sample used in Example 1 was subjected to only the same treatment as the first stage of treat- 
ment used in Example 1. The feeling, water repellency, oil repellency, water absorption property and water resistance 
before and after washing were measured * The results are shown in Table 5. 


Compound 1 : 


Sodium salt of 


Tabl e 4 

CH 3 (CH 2 ) l5 O-P< 0H 
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Table 5 


40 




Feeling 

Water repellency 

Oil repellency 

Water absorption 
property (%) 

" 'Wkef resistance 
(cm) 

Example 1 

L0 

o 

100+ 

4 

5.8 

140 


L20 

o 

70 

1 

29.4 

114 

Com. Ex. 1 

L0 

X 

100+ 

4 

10.6 

109 


L20 

X 

50 

0 

72.6 

79 

Com.Exr2 

- L0 

o 

70+ 

0 

10.4 

76 


L20 

o 

50 

0 

79.0 

71 

(Note) L0 and 120 respectively indicate "before washing" and "after washing 20 times". 
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Example 2 (in case (ii) that the treatment is conducted u sing a carboxvlic acid-metal comp ly) 
First staoe treatment 

[0044] A fabric consisting of superfine fibers (Artificial Leather SOFRINATIAL (trade name) manufactured by 


10 
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y KURARAY CO., LTD) was immersed in an aqueous solution (bath ratio: 250%) containing 2% (solid content) of a per- 

fluoroalkyl group-containing carboxylic acid-chromium complex (SCOTCHGUARD 233A manufactured by 3M CO.) of 
the formula: 


10 


15 


20 


C£ C£ 

\/ 

/°- CT \ 

^0-*Cr' 
/\ 
C£ C£ 


and 0.4% of formic acid and then subjected to a rotating treatment at 40°C using a dyeing test machine (manufactured 
by TSUZII SENKI KOGYO CO., LTD.) for 30 minutes. After swish off of water, the fabric was squeezed so that a wet 
pickup was 80%, and then the fabric was air-dried at room temperature. 

Second stage of treatment 


[0045] A fluorine-containing water- and oil-repellent (TEXGUARD TG-520 manufactured by DAIKIN INDUSTRIES, 
LTD.) was diluted with tap water so that a solid content was 1%. Further, 2% of a blocked isocyanate (ELASTRON BN- 

25 69 manufactured by DAIICHI KOGYO SEIYAKU CO., LTD.) as a combined agent, 0.2% of a catalyst (ELASTORON 
CATALYST manufactured by DAIICHI KOGYO SEIYAKU CO., LTD.) and 3% of isopropyl alcohol were added to prepare 
a treating liquid. The test fabric which had already been subjected to the first stage of treatment was immersed in the 
resultant treating liquid, squeezed with a mangle to adjust a wet pickup to 50%, dried at 1 10°C for 3 minutes and then 
heat-treated at 160°C for one minute. 

30 [0046] The feeling, water repellency, oil repellency, water absorption property and water resistance before and after 
washing were measured. The results are shown in Table 6. 


Comparative Example 3 
35 Only second stage of treatment 


[0047] The textile sample used in Example 2 was subjected to only the same treatment as the second stage of 
treatment used in Example 2, except that the solid content of the fluorine-containing water- and oil-repellent in the liquid 
was increased to two times that of Example 2. The feeling, water^repellency, o;! repe'lency. v/atcr absorption propar^ d 
40 and wsteaesfstatfQ^ ^ ' m " : 

Comparative Example 4 

Only first stage of treatment 

45 

[0048] The textile sample used in Example 2 was subjected to only the same treatment as the first stage of treat- 
ment used in Example 2, except that the solid content of the carboxylic acid-chromium complex in the solution was 
increased to two times that of Example 2. The feeling, water repellency, oil repellency, water absorption property and 
water resistance before and after washing were measured. The results are shown in Table 6. 

50 ..... 


Table 6 




Water repellency 

Oil repellency 

Water absorption prop- 
erty (%) 

Water resistance (cm) 

Example 2 

L0 

100+ 

4 

5.3 

150 


L20 

70 

1 

6.8 

112 
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Table 6 (continued) 




Water repellency 

Oil repellency 

Water absorntion nroo- 
erty(%) 


Com. Ex. 3 

LO 

100+ 

4 

10.6 

109 


L20 

50 

0 

72.6 

79 

Com. Ex. 4 

LO 

80+ 

3 

7.1 

124 


L20 

50 

0 

14.2 

109 


(Note) L0 and L20 respectively indicate "before washing" and "after washing 20 times". 


EFFECT OF THE INVENTION 

[0049] According to the present invention, the durable water repellency can be maintained even after a long-term 
use including washing and friction and, furthermore, the touch, the feeling and the flexibility of fiber itself can be main- 
tained even after a treatment of a textile when treated with a phosphoric acid derivative and a fixing agent. The present 
invention solves the problem of durability and the problem of flexibility which were contrary each other, while said prob- 
lems occurs when using a conventional fluorine-containing water- and oil-repellent. 

Cairns " ■*' ^ "** - " :: .. 

A method for treatment of a textile, which comprises: 

(A) applying to a textile a metal complex formed from a metal salt compound and a carboxylic acid represented 
by the general formula: 

R 3 -COOH 

wherein R 3 is a saturated or unsaturated straight-chain or branched hydrocarbon or f luoroalkyl group having 4 
to 28 carbon atoms, wherein an oxygen atom, a nitrogen atom, a suHbnyl group or an aromatic ring may be 
present in a carbon-carbon bond; and then 

(B) applying to the textile a fluorine-containing water- and oil-repellent. 

The method for treatment of the textile according to claim 1 , wherein the metal salt compound is a salt of chromium, 
zirconium, titanium or aluminium. 

A textile treated by the method according to claim 1 . 

The textile according to claim 3, comprising a superfine fiber having a fineness of at most 0.8 denier/ I f 
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